Objective: This study examined perceived satisfaction among Hispanic/Latino individuals who participated in a baseline examination for the Hispanic Community Health Study/Study of Latinos (HCHS/SOL), a large cohort study of 16,415 adults living in four selected communities.
IntroductIon
In order to better address health disparities that disproportionately affect ethnic minorities, recruitment of these populations is needed in epidemiological research. There are multiple reported barriers to recruitment and retention of ethnic minorities in research studies, [1] [2] [3] particularly in longitudinal cohort studies 4, 5 and clinical trials. [6] [7] [8] Some of the barriers are related to study research design 9 and a lack of cultural and linguistic appropriate strategies and measures, particularly for minority participants from low socioeconomic backgrounds. 10, 11 Among Hispanics/Latinos, these types of barriers are marked and include other significant limitations such as low inclusion of bilingual and culturally competent trained staff 12 who represent the same heritage background as those recruited into the research. 13 Research findings have also identified barriers among participants related to the limited knowledge and/or understandings of research studies, mistrust of the research community, time constraints, and cost of travel to the study location. 8, 9, 14 Difficult procedures and lengthy questionnaires also impede the recruitment and retention of ethnic minority groups into research. 15, 16 The limited number of contemporary studies conducted among Hispanics/Latinos provides marginal information to effectively design and implement research studies that include culturally appropriate methods and strategies to recruit and retain Hispanics/Latinos. Previous literature suggests staff characteristics (eg, culturally and linguistically competent), attitudes and enthusiasm for the research study, along with personalized attention can have a positive effect on recruitment and retention efforts among participants in follow-
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up cohort studies and prevention research. 13, 17 In particular, successful retention of study participants in longitudinal studies should begin during the recruitment phase. Willingness to participate in this type of study can be assessed during the initial stages of the screening process by allowing ample time for potential participants to consider participation in the research study. 18 Hunt and White (1998) stressed the importance of communicating the expectations of participation and necessary tasks involved to maximize retention efforts and ensure participant satisfaction. 17 Inclusion of culturally and linguistically aligned, well-trained and dedicated staff throughout the recruitment, data collection and follow-up phase is pivotal to retention and study acceptability. 19 Particular importance should be placed on hiring staff that best represents both the heritage and local language of the study participants. 20 Training of staff is essential to maintain linguistic and cultural competency to effectively carry out related study activities and improve cultural appropriateness and overall participant satisfaction. Among Hispanics/Latinos, traditional cultural values such personalismo, respeto, familismo and gender norms are important factors to consider throughout all aspects of the study. 21, 22 While findings in literature have identified important components described previously that may be predictive of study participation and retention, 19 no research to date, to our knowledge, has focused on evaluating the relative effectiveness of these strategies for recruiting and retaining Hispanic/Latino participants. Recruiting and retaining participants is especially challenging for prospective population-based studies which, in part, is due to the length involved in longitudinal cohort studies. In order to increase involvement of minority populations in research studies it is essential to gain a better understanding of the determinants that influence participation.
The aim of our study was to exlevel of satisfaction regarding aspects of the baseline examination, which included recruitment experience, baseline examination, overall staff attention, and the field center environment. The secondary aim of our study was to examine the extent to which the viewing of the informed consent DVD for the study influenced decisions among individuals to participate in the study. Lastly, we assessed the perceived burden of the 7.5-hour baseline examination among participants in the HCHS/SOL study.
Methods
Participants in HCHS/SOL included 16,415 adults aged 18 to 74 years living in Bronx, NY; Chicago, IL; Miami, FL; and San Diego, CA at time of recruitment. Eligibility, study examination methods, design and sampling are described in more detail in previous publications. 23, 24 This study was approved by the institutional review boards at the data coordinating center and at each field center where all participants gave written consent.
Following completion of the baseline examination, a self-administered, optional participant feedback questionnaire was provided to participants in the participants' preferred language. The questionnaire was developed by the HCHS/SOL Retention Committee, with national membership representation of field center investigators, research staff and sponsors. The purpose of the questionnaire was to: 1) improve study operations; 2) assess perceived satisfaction of the study visit; and 3) determine factors that Approximately 22% of the total HCHS/SOL participants completed the participant feedback questionnaire. There were several reasons for the relatively low participation: 1) delay in the implementation of the feedback questionnaire; 2) the questionnaire was optional due to the length (7.5 hours) of the complete examination visit and desire to minimize burden; and, 3) other logistics such as participant's flow at the end of the baseline examination visit. When time permitted, participants were asked to complete the feedback questionnaire at the end of the visit, or to return the form with other study-related assessments.
An informational DVD was developed by the HCHS/SOL team of investigators through a contract with a professional media consultant. The informed consent DVD was shown to individuals who agreed to participate in the study upon arrival to the local field center for the study examination visit as part of the informed consent process. This DVD included 15-20 minutes of background information illustrating the historical significance of the study, and depicting key players as spokespersons (ie, study participants, principal investigators, representatives of the funding sponsors, and key members of the research staff). The DVD also described the four study field centers and the locations where the study examinations were to take place, description of the study procedures, and the time commitment and importance of long-term participation to the success of the study. Trained bilingual and bicultural research staff, including those involved in the initial screening for eligibility and enrollment, were trained to respond to participants' questions.
Statistics
To analyze the closed-ended questions and demographic information, SAS version 9.2 was used to incorporate the complex sampling design and the sampling weights. All values were weighted to adjust for the unequal selection of the sample and were calibrated to the 2010 Census characteristics by age, sex and Hispanic background in each field center's target population. Analyses also accounted for the cluster sampling and the stratification in sample selection. Frequencies and standard errors are reported to summarize the characteristics of the participants that completed the participant feedback questionnaire. Some of the demographic characteristics reported included age, sex, language preference, income, etc. These characteristics were stratified by the interaction of sex and language preference ( Table 1) . Frequencies of responses for closed-ended questions, stratified by the interaction between sex and language preference, were reported for participant responses. A series of Rao-Scott F adjusted Chisquare tests for independence were conducted to examine the relationship between sex, language preference, and the items in the Participant Feedback Questionnaire. Statistical significance was determined at an alpha level of .05 for all tests ( Table  2 ). For the analysis of the open-ended responses, inductive content analytic methods were used to develop salient themes and patterns. 25 A summary of themes, frequencies, and examples for the question on improving participant comfort are presented in Table 3 . Participants' demographic data are presented in Table 1 . To summarize, among females who preferred to complete the survey in Spanish, about 46% had greater than a high school degree and 65% who preferred to complete the questionnaire in English had greater than a high school education.
With regard to male participants who completed the questionnaire in Spanish, about 42% had greater than a high school education and 56% of participants who preferred to complete questionnaires in Spanish had a high school degree or higher. The majority of the participants who completed the feedback questionnaire were not US-born (80%), most were between aged 25 to 54 years (60%), and approximately 23% were between aged 55 to 74 years. Table 2 presents the results for selected questionnaire items. Across Data are % (SE) unless otherwise indicated. a. Employment was derived using responses to several self-reported questions. The first category represents participants who were retired and not currently employed, the second category represents participants who were not retired and not currently employed, the third category represents participants who were either employed part-time (< 35 hours/week) or employed full-time (>35 hours/week). b. This variable groups the place of birth of the participant to the United States (50 states only) or other place of birth.
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both sexes and language, most participants (99%) liked their visit to the field center either somewhat or a lot compared with not at all or very little (1.39%). Almost all participants (99%) felt that the baseline examination tests were explained clearly, rated staff as good in terms of respect, and friendliness and courtesy (99%). Regardless of sex, more Spanishspeaking participants (female=92%, male=90%) watched the informed consent DVD compared with English speakers (female=71%, male=81%).
However, more English-speaking females found that the DVD about informed consent helped their understanding of the study "a lot" (64%) compared with Spanish-speaking females (53%). Yet, more Spanishspeaking participants felt that the informed consent DVD influenced their decision to participate in the study "a lot" (female=50%, male=48%).
Participants were asked to rate the length of the examination visit by choosing from three possible responses (shorter than expected, what was expected or longer than expected). Of those participants who preferred English, 24% of female participants and 25% of male participants felt that the baseline examination was longer than expected compared with both Spanish-speaking females (13%) and males (13%). However, regardless of sex and language preference, 54% of the participants reported the length of the examination exactly as it was expected; while fewer male English-speakers reported that the visit was shorter than expected (21%). 

Participant Feedback Assessed through Open-ended Questions
Of the 3,584 participants who completed the Participant Feedback Questionnaire, 229 (6%) provided suggestions for improving the HCHS/ SOL visit. Themes between and within participant responses to improve their study visit are summarized in Table 3 . A total of two coders and percent agreement was used to calculate inter-coder agreement. Agreement between coders was 95%, which is considered an acceptable level of agreement. 21 In cases where there was disagreement, the coders discussed the themes and were able to reach an agreement. Of the total 213 responses coded, 16 responses were determined to be low frequency responses or did not fit the themes identified in this study. Low frequency suggestions for improving the HCHS/SOL visit included comments such as "Have someone take care of children," "We should always try to improve." The top three themes for improving the overall experience were categorized as: 1) overall satisfaction (46%); 2) operations/flow (22%); and 3) length of examination visit (13%). The comments concerning operations or study flow were primarily regarding the sequence of the procedures involved as part of the baseline examination, and suggesting the completion of the visit in two parts. The length of the baseline examination visit generally pertained to suggestions from participants such as having fewer questions in the questionnaires and shortening the time in the center or sending the paperwork prior to the visit. Feedback provided by participants to improve the study visit experience was largely reported for environmental aspects such as the room temperature of the waiting room and provisions of hot beverages and snacks.
Regarding the levels of satisfaction with the visit, the majority of the participants' comments expressed satisfaction with different aspects of the study (eg, staff interaction ["Everyone was really (or very) professional"], overall experience: ["It was a good experience"]). This is aligned with the quantitative analyses that suggests that participants were satisfied with the study.
dIscussIon
Research findings on the factors that may facilitate or hinder recruitment and retention of minorities in longitudinal cohort studies are limited, particularly among diverse Hispanic/Latino heritage groups. Even fewer studies have published specific strategies that examine participant satisfaction regarding study recruitment, retention and follow-up procedures, which may be pivotal to inform participation strategies among minority populations such as Hispanic/Latino.
Several challenges arose in the completion of the Participant Feedback Questionnaire administered at the end of the study baseline examination visit. The primary reasons for opting out of the questionnaire were related to time conflicts and time burden in addition to the average 7.5 hour baseline examination visit. Also, the voluntary nature of the feedback questionnaire administration method (eg, questionnaire not included as part of the minimum battery of questionnaires) did not allow for standardization in terms of implementing the survey across field centers. It is possible that there was some bias in the completion of the questionnaire, whereby some participants who were either very satisfied or dissatisfied were more willing to complete the questionnaire. The limited disproportional sample size from two specific field centers led to the lack of representation across the Hispanic/Latino heritage groups restricting the generalizability to all Hispanics/Latinos in 
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the target population. Lastly, due to delays in its development, data collection using the feedback questionnaire was introduced almost half way into the study. This contributed to the small sample size of total Participant Feedback Questionnaires completed by participants. Additionally, because participants completed the questionnaire at different times and environments, it is possible that someone other than the participant completed the and retention efforts for inclusion of Hispanic/Latino heritage groups. The HCHS/SOL remains the largest and most comprehensive contemporary epidemiological study conducted among Hispanic/Latino heritage groups and provides an exceptional opportunity to assess participants' satisfaction of the study at multiple levels. A unique attribute of HCHS/SOL is that most study recruitment and examination staff reside within the target study communities, are representative of the same Hispanic/Latino heritage group as those being recruited, and have previous experience in working with the Hispanic/ Latino population in similar studies.
Results from our study are significant to develop and improve effective linguistic and culturally adapted recruitment and retention strategies among minority groups in research studies. Among Hispanics/ Latinos, the results of the HCHS/ SOL study suggest that participants were highly satisfied with their examination visit experience. These findings may be due to the study's awareness and emphasis of relevant cultural values (ie, respeto, familismo, personalismo) and cultural tailoring of each phase of the study and procedures, which contributed to overall participant satisfaction. The use of bilingual/bicultural staff further supported the cultural appropriateness of the study. HCHS/SOL staff treatment of and interactions with participants fostered a sense of trust for the study which positively influenced the overall examination visit experience among participants. Moreover, by viewing the informed consent DVD, participants in the study increased their understanding of the prevalent health issues affecting Hispanic/Latino heritage groups and their valued contribution to science. These factors may have contributed to an average response rate of 86% for follow-up years 1 -4. To determine how these factors influence future participation, it is important to continue evaluating satisfaction to predict retention rates.
Based on this research we suggest a few strategies for improving the recruitment and retention of participants: 1) culturally tailor each phase of the study, including the use of bilingual and bicultural staff representative of the community being studied; 2) create an iterative process to gather feedback from participants throughout the study to maintain or improve satisfaction; 3) develop tools (eg, recruitment and consent DVDs) to help participants better understand the study purpose, importance, and procedures; 4) collaborate with stakeholders (eg, community representatives) to develop and refine the study materials (eg, consent form, recruitment). Our protocols, manuals, DVD tools have been made available to the general public on the study website: https://www2.cscc.unc.edu/hchs/. Using these strategies will help to improve the recruitment and retention of ethnic minorities in research studies.
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Although there was a general lack of standardization of the administration of the Participant Feedback Questionnaire, each field center contributed valuable findings. The diverse and large sample size of the HCHS/ SOL presented a unique opportunity to inform future HCHS/SOL study examination visit practices for this study. These findings provide insights about participants' satisfaction in research studies and may aid future studies in the development of recruitment
